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A cross-linkable polymeric casting composition including 
A) a polyoxy alkylene glycol diacrylate or dimethacrylate ; 

.J2J1 monon Jf r havin9 . a recu ning unit derived from at least one radical-poiymerisable bisphenol 
monomer capable of forming a homopolymer having a refractive index of more than 1.55 ; and 

C) a urethane monomer having 2 to 6 terminal groups selected from a group comprising acrylic and 
metnacrylic groups. 3 J 
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T . " ^ P,3StiC 0PhUla,miC ' enS material fe diethylen glycol bis (a.J 

T^wJ T? 35 - P T! d 3 malen ' a, f ° r ^ of ophthalmic lenses becau2 

5 I LhT k , ^T' B1ClUdin9 eXCe " ent transmissi0 "- resista nce to discolouration, high strength Z 

resi has 3 reasonab,e abrasion resistance and 03,1 be °° a,ed to s 

The manufacturing process involves the polymerisation of diethylene glycol bis (ally! carbonated bv n™„ 
the materia, within a pair of glass moulds sea.ed by a gasket and held together by alp c^2 timeTare 
length y and can be as long as 1 6 hours or more. Such extended cute times not only mean that aTame 
10 of glass moulds is required but that also, warehouse stocks of cast polymerised lenses are high so a7to meS 
order requirements as they arise. «> meet 

There has been a long felt need for a material which could be cast using the existing arrangements with a 

J 6 : 3 ? 7 CUre time Wh! ' e Sffl ' Produd " 9 a lens with a " *• desirab '« characteristics made 

with diethylene glycol bis (allyl carbonate). 9 made 

Urethane achates and methacrylates have been widely used in the formulation of coating compositions 
photosensitive compositions for making fiexographic printing plates, adhesives and dental filling materials In 

T£Z t t Urethane " USUa " y Ch0Se " S ° 38 10 h3Ve 3 h * h ™™*y - Sage 

and forms the principle component of any formulation. a 

! h ° h the ^ d ™ etha "y ,ates su ^le for processing into optical lenses. These copolymers are claimed to have 
a hig , refracbve mdex, a high Abbe number, reduced chromatic a bberation and excellent impact strength, mol- 
dab.lrty. poUshability and dyeability. Further, in Australian Patent Application 81216787. tfTentire disdi 
which is ^"icorporated herein by reference, applicant describes a cross^inkable casting composition including 
2221?°" ^ateordimethacry.ate and atleastone poly functional unsaturated crosi 
linking agent Whilst the lenses produced from the prior art compositions provide advances in the art. difficulties 
£ " J J" ^ applications - For exam P' e - difficu '«es may be encountered in some patients in 
22 m T SUCh ~ ni P osUions - Eve ^comfort, including eye fatigue problems, may be encoun- 

tered Moreover, such lenses have been found to be cosmetically unattractive 
30 d ffl S£S ,tte ^invention to overcome, c at least deviate, one ormore of the 

Accordingly, the present invention provides a cross-linkable polymeric casting composition including 
at least one polyoxy alkylene glycol diacrylate or dimethacrylate; 

^„„nf tleaSt °K , l e,T ! 0 < r n0merinClUdinS arecum ' n 9 «n» ^rtved from at least one radical-polymerisablebisphenol 
monomer capable of forming a homopolymer having a high refractive index; and 

35 at least one urethane monomer having terminal acrylic and/or methacryiic groups 

„»n? e K Cr0SS , lmkabl ! ^efic casting composition according to the present invention may be utilised in the 
preparation of an optical article. The optical article may be characterised by being thinner and/or lighter than 
known pnorart articles whilst retaining good abrasion resistance and impact resistance n<U ° r " 9nter 8,30 

40 aDDrStlTi H re ! raC S'^ ^n ^ X "• 33 " Sed her6in ' We mea " 3 P ° ,ymer havi "9 a rcftactive Wax of at least 
40 approximately 1 .55, preferably 1 .57 more preferably 1 .60. 

The at least one polyoxy alkylene glycol diacrylate or dimethacrylate compound according to the present 

'^ZT^l^ ° Xide " Pr ° Py,ene OXid6 repeaBn9 U " fe te ba * bone • An ethyTene'S 

r^!!!I y , fr0m W"*™*** 6 10 14 ' P referab «y 6 to « alMene oxide repeating units may be included. 
4S A polyethylene glycol dimethacrylate is preferred. A polyethylene glycol dimethacrylate with an averaae 

ISL£, by SHN i IAKA MU ^ whlchhasa n a veragemolecularweightof536.The average numberof ethylene 
Z "2 I' 9 " ^ temative| y- an NK Ester 6G having an average number of 6 ethylene S 
so S " " K ESt6f 14G haVinQ a " aVera9e number of I 4 ^^ne oxide polymerised units may 

a i Jk S a,so p ? ssib,e to use mbrtures of Polyethylene glycol diacrylates and dimethacrylates. Mixed esters may 
mSitE?" f OI \ ex T ple> a P^yetnyene glycol dimethaaylate having an average numberof 3 to 5 ethylene 
2^, rih^" 8 ^t"?* * 036(1 in addit, ' 0n t0 lhe hi9h """ecuiar weight diacrylates and dimemacryJates 
descnbed above. An NK Ester 3G or 4G may be used. The esters incuding 3 to 5 ethylene oxide MhySd 

?2 ™ I , Polymensed units may preferably be present in amounts of from approximately 

5 to 30% by weight, preferably 20 to 30% by w ight. based on th total weight of the casting conation 
The at least one polyoxy alkylene glycol diacrylate or dimethacrylate component may be present in an 
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amount suitable to provide a viscosity of not greater than approximat ly 200 cps at 25'C in the final product, 
^nt^ w d.meO,aavlate compound may be present in amounts of from approximately 5% by weight 
to 60% by weight based on the total weight of the casting composition. The diaoyiate or dimethacrylate com- 

20to 45%^ we^ hL PreSent * approximately 15% * to 55% * "eight, more preferably 
The dimethacrylates are more preferred than the diacrylates as the diacrylates need to be used With care 
ZTS th t e,r 9 rea e ; reactivity ,tan the ^^Ponding dimethacrylates. distortion may be introduced into the 
lens blank as cast due to strain. Any particular diacrylate also tends to be more water absorbing than the cor- 
responding dimethacrylate. ^ 

Water absorption can occur during tinting in boiling water and can result in cracking subsequent to tinting 
The at least one high index bisphenol monomer component in the cross-linkable casting composition mav 
mdude recurring units capable of forming a homopolymer having a refractive index of approximately 1.55. or 

The high index bisphenol monomer component may be a polyacryiate or polymethacryfate ester of a bis- 
phenol compound. 

The high index bisphenol monomer may be selected from compounds 

r4 9 a 3 ■ x ' r 1 y D 3 „ „ 4 



I 



R OR" 



^ « X R 2 

wherein Ri is methyl, ethyl or hydrogen; R 2 is hydrogen, methyl or ethyl; R* is hydrogen, methyl or hydroxy!; 

! s h y dro 9en. methyl or ethyl; X is a halogen, preferably chlorine, bromine or iodine, or hydrogen- and n is 
an integer having a value of 0 to 8. 

Representative monomers of the above-described class include: dimethacrylate and diacrylate esters of 
bisphenol A; dimethacrylate and diacrylate esters of 4.4'bishydroxyethoxy-bisphenol A and the like 
,u ffJH^ h ' 9h hdeX bfe P heno1 impound is bisphenol A ethoxylated dimethacrylate. A bisphenol A 
ethoxylated dimethacrylate sold under the trade designation ATM20 by Ancomer has been found to be suitable 
A glycidyl ester of bisphenol A sold under the trade designation Bis GMA by Freeman Chemicals has been 
found to be suitable. Halogenated high index bisphenol compounds which may be used include those sold 
under the trade designation and NK Ester 534M by Shin Nakamura. High index brominated bisphenol mono- 
mers sold underthe trade designations SR803. SR804. GX6099 and GX6094 by DaWchi-Kogyo Seiyaku (DKS) 
Co. Ltd. have also been found to be suitable. 

The high index bisphenol monomermay be present in amounts of from approximately 1 0 to 60% by weight, 
preferably 20 to 55% by weight based on the total weight of the casting composition. 

In addition, a secondary high index monomer other than a high index bisphenol monomer may be used in 
the casting composition according to the present invention in minor amounts. These include styrene and deri- 
vatives thereof; high index acrylate and methacrylate esters including benzyl and phenyl methacrylate; n-vinyl 
pyrrolidone; and high index aromatic urethanes. The secondary high index monomer component may be 
included to modify overall refractive index of the optical article formed therefrom. 

The secondary high index monomer component maybe present in amounts of from 0 to approximately 20% 
by weight based on the total weight of the casting composition. The secondary high index monomer component 
is present preferably in amounts of approximately 5% to 15% by weight, more preferably approximately 5 to 
10/. by weight. It is preferred that the secondary high index monomer component is not present in amounts 
greater than 20% since, the optical article formed therefrom may exhibit reduced barcol hardness and/or 
reduced abrasion resistance. This may be compensated for. to some degree by increasing the amountof high 
index bisphenol monomer used. 

As stated above, the cross-linkable polymeric casting composition includes at least one urethane monomer 
having terminal acrylic and/or methacrylic groups. The number of such groups can vary from 2 to 6. and we 
have found that satisfactory materials for use in this invention are those in which the molecurar weight of the 
compound divided by the functionality or number of groups is 100 - 300. Suitable materials falling within this 
defimbon include materials supplied under the trade names U-4H, U-4HA and U-6HA by Shin Nakamura. NF- 
201 and NF-202 by Mitsubishi Rayon. These monomers are included to improve physical toughness without 
causing the lens material to becom too brittle. Impact resistance is improv d without adversely affecting abra- 
sion resistance. 
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Certain urethane monomers, for example the aromatic urethane methacrylate NF202, are high refractive 
index components and may function alternatively or in addition as the or one of the secondary high index mono- 
mer component(s) f the casting composition. 

The structures contained within any particular monomer can be selected from those containing aliphatic 
aromatic, and cyclic structures of other forms. We have found that in the formulations of the present invention' 
the tetracrylic urethane monomer gives particularly satisfactory results. 

The inclusion of the tetracrylic urethane monomer may provide a product of increased hardness 

The tetracrylic urethane monomer according to a preferred aspect of the present invention may be a com- 
pound of the formula 7 

R O R 0 R o \l 



0 R O R J 

c=o 

I 

20 NH 
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X 
I 

NH 

c=o 

r1 R R 2 £ r 2 
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1' ■ ' 



»~ O R 2 



f 3 I 2 H \ 

R R o X ol 



wherein R, R\ P? and R 3 which may be the same or different are selected from hydrogen, alkyl of 1 to 6 
carbon atoms era substituted alkyl of 1 to 6 carbon atoms; and X is an organic residue having 1 to 20 carbon 

SSif T a l P . ha 'S: , J a,iCyC " C ° r aramatiC reSidue - X may be a C ^ * lk0 ^ a'kylamino. alkyi 
cartronyl alkoxy carbonyl.alkylamido or alkoxy amide group. 

X may be substituted with one or more halogen, hydroxy!, nitro, amino, alkyl or alkoxy groups 

The urethane monomer may be present in any suitable amount to provide a desired level of hardness The 

TT^^T^ ma . Y u 6 PreSe " 1 " am ° UntS 0f * om a PP ro ™ately 2.5 to approximately 20% by weight, pref- 
erably 5 to 10% by weight based on the total weight of the casting composition. 

Where X is an aromatic group, the article formed therefrom may exhibit a high refractive index and be suit- 
able for applications where this is desirable. A urethane monomer having the following structure is preferred: 
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wherein R is a hydrogen atom or a methyl group or a substituted methyl group and X is an organic residue 
having 2 - 20 carbon atoms, preferably 6 carbon atoms. 

In the above formula, while X may be any of organic residues having 2 - 20 carbon atoms, it is generally 
an aliphatic or alicyclic hydrocarbon residue, the backbone of which may be intemjpted by oxygen. Specific 
examples thereof are as follows: Examples of aliphatic hydrocarbon residues include (i) alkylene groups such 
as -CH 2 CH 2 -. -{CHJa-, -{CH^-, -{CH^. 

CH- 
I 3 

2 [ 2 I 2 2 
CH 3 CH 3 
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-(CHafe-, -(CHj)^, -(CH^, -CH 2 eta 

(ii) aikyloxyalkylene groups such as -C2H4OC2H4-, -(CH^O- (CH^ etc. and the like. 

The urethane monomer may be produced by reacting 2 moles of a glycerin di(meth)acry!ate 

40 

R R 
I I 
(CH 2 ^C-COOCH 2 CHCH 2 0COC=CH 2 ) 

45 OH 

and 1 mole of an organic diisocyanate compound (OCN-X-NCO). The glycerin di(meth)acrylates are known 
compounds which can be obtained by reacting glycidyi (meth)acrylate and (meth)acrylic acid. The organic 
diisocyanate compounds are known compounds, many of which are on the market and thus easily available. 

so The organic diisocyanate comply with the definition of X and thus their examples include ethylene diisocyanate. 
trimethylene diisocyanate, tetramethylene diisocyanate, hexamethylene diisocyanate, 2,2,4-trimethyIhexa me- 
thylene dfisocyanat . The reaction f the glycerin di(meth)acrylate and th organic diisocyanate may be con- 
ducted using a catalyst commonly used for reactions of alcoh is and isocyanates (e.g. dibutyltin dilaurate) in 
the absence of a solvent, or by dissolving in a solvent Th solvent used is an organic solvent having no active 

55 hydrogen such as methyl chloride, benzene, toluene, etc. The reaction is preferably carried out at a temperature 
ofupto 100°C (generally 20° -90°C), thereby free radical polymerisation of the di(meth)acrylate monomer can 
be prevented, and a reaction time of 1 - 2 hours affords the monomer almost in a quantitive yield. After the reac- 
tion, the monomer may be obtained by removing the reaction solvent 

5 
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hri.l'J^T' Tf thepresent invention the ^oss-linkable polymeric coating composition may further 
include at least one poly-functional unsaturated cross-Jinking agent 

The poly functional unsaturated cross-linking agent according to the present invention may be a tri- or let 
rafunctional vinyl, an acrylic or methacrylic monomer. The cross-linking agent mav be a shZ 7rZ*^ 
forecample tfmethylo. propane tro.ethactylate. pentaerythrito, lJ^^£^TCZZ 
polyfuncbonal cross-linking agents which may be used include NK Ester TMPT NK to A^lSr mk ? J 

^ d, P e^tae ^ hrito, -"onohydroxypenta acrylate. pentaerythrito. M^'^SSJE 
tnmeUiylolpropane tnacrylate. ethoxylated trimethylol- propane trimethacrylate einoxyiated 

ri J!h a a ,L be f " f0U " d Whe " operatin 9 at » B lower end »"e preferred range 40 to 60% for the diacrylate or 
d^methacrylate component that it is preferable to select as the polyfunctional unsaturated cross linSaent 

ono, I P° * functronal unsaturated cross-linking agent may be present in amounts of from apLxirnatSv s to 

ina Sl^!!^^-' 1 ^^ aCCOrdi " 9 10 the P,ESent inVe " ti0n "Vtalhar include a crLS 
mg imtiator. The cross-linking initiator may be a heat and/or ultraviolet (U V ) initiator 

The compositions are preferably cured by a combination of UV radiation and heat The combination of uv 

:t7c^ 

Any commercially viable UV curing system may be used. We have used a Fusion System with microwave 

.h^^M^n^f f ° Und satisfact0, y is a 10 inch - 300 *att«nch mercury lamp. The mould assembly is 
cThou^^ 

one nourat 100 C. This means that fully cured lenses can be manufactured, if desired, in about one hour Heat 
curing can also be used without any use of U.V. radiation. 

In? 03 ?;?," f^T 8 Underthe UVIa,npS Plus an hour °^eat treatment at 100«C completes the cure 
Any suitable UV inrtrator may be used. An initiator available under the trade designation SSm iStea 
been found to be satisfactory. More than one curing agent may be present It has beenTS to InS 
with a relatively low level of initiator of between approximately 0 05 and 0.25% bVweight P 

A range of photoinitiators available commercially can be used, depending on sample thickness. tv„e of UV 
lamp used and the absorption wavelength of the monomer mix. mp.em.aaiess.typeofUV 
The following photoinitfators have been found to be suitable. 

- Alcolac Vicure 1 0 - isobutyl benzoin ether 

- Alcolac Vicure 30 - isoprapyl benzoin ether 

- Alcolac Vicure 55 (V55) - methyl phenyl glyoxylate 

- Ciba Geigy Irgacure 184 - 1 - hydroxy cydohexyl phenyl ketone 
*o - ciba Geigy Irgacure 651 - benzSdimethyl ketal 

^££K * 2 " ^ ' 1 - ^ - -rphofino - propanope - 1 

-Rohm Catalyst 22 

m J£ T ? e k mallve to photo ""^ a heat «** may be used, for example 1.1 di-tert butyl peroxv -3 3 5- 
tnmemylcydohexaneorseeondary isoprapyl percarbonate. ^ '* 

to *, JTJe a f te f re . S f WhiCh are "nvenlionallV used in casting compositions such as inhibitors 

^ T T a,S Capable ° f m0difylng reftactive index - Mou '°" agents can oe adS 

a^^S ^ ^ ^ C ° mPOSiHOnS ^ i0 ** ^ ° f th8 preS6nt mention SuS 
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UV Absorbers including 

- Ciba Geigy Tinuvin P - 2(2'-hydroxy-5'methyi phenyl) benzotriazole 
-CyanamidCyas tb UV 531 -2-hydroxy-4-n-octoxyb nzophenon 

- Cyanamid Cyasorb UV5411-2(2^ydroxy.5-t-octy(phenyl)-benzotriazole 
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- Cyanamid UV 2098 - 2 hydroxy-4-(2-acryioyloxyethoxy) benzophenon 

" J i™? ^? " 2 hydrox y^ 2 hydroxy^methaoyloxy)propoxy benzophenone 

- Cyanamid UV24 - 2,2^dihydroxy4-methoxybenzophenone 

- BASF UVINUL 400 - 2,4 dihydroxy-benzophenone 

- BASF UVINUL D-49 - 2,2'-dihydroxy-4,4' dimethoxy-benzophenone 

" BASF UVINUL D-50 - 2,2', 4,4' tetrahydroxy benzophenone * 

- BASF UVINUL D-35-ethyl-2-^ano-3,3-diphenyl acrylate 

- BASF UNINYL N-539-2-ethexyl-2-cyano-3,3-diphenyi acrylate 

- Ciba Geigy Tinuvin 213 

Hindered amine light stabilizers (HALS), including 

- Ciba Geigy Tinuvin 765/292 - bis (1.2,2,6,6-pentamethyl^-piperidyl)sebacate 

- Ciba Geigy 770 - bis (2,2,6,6-tetramethyM^iperidinyI) sebacate 

Antioxidants including 

- Ciba Geigy Irganox 245 - methylene giycoi-bis-3-(3-tert butyMWiydroxy-5-methyl phenyljpropionate 

- Irganox 1010 -2*4>Is03^^is<1.1^ 
nediyl 3,5-bis (1 ,1 -dimethyl ethyl)-4-hydroxy benzene propanoate 

- Irganox 1076 - octadecyl 3-{3',5'Kli=ten^butylK-hydroxy phenyl) propionate 

Anticolouring agents including 

25 - Triphenyl phosphine 

- 9, 10 dihydro-9-oxa-10-phosphaphenanthrene-1-oxide 

Cure modifiers including 

30 - Dodecyl mercaptan 

- Butyl mercaptan 
-Thiophenol 

Other monomeric additives can be present in amounts up to 10% by weight as diluents, and include mono- 
mers such as methacrylic acid, vinyl silanes, methyl allyl, hydroxy ethyl, methacrylate. Other monomeric add i- 
35 fives may be included to improve processing and/or material properties, these include: 

- methacrylic acid, maieic anhydride, acrylic acid 

- adhesion promoters/modifiers such as Sartomer 9008, Sartomer 9013, Sartomer 9015 etc. 

- dye-enhancing, pH-adjusting monomers like Alcolac SIPOMER 2MIM 

- a charge-reducing cationic monomer to render the material more antistatic, example Sipomer Q5-80 or 
40 Q9-75 

- hydrophobic comonomers: Shin Nakamura NPG, P9-G etc. to reduce the water adsorption of the material 

- viscosity modifiers 

Accordingly, in a preferred aspect of the present invention the cross-linkable polymeric casting composition 
may further include 
45 at least one aliphatic glycol dimethacrylate or diacrylate. 

The aliphatic glycol dimethacrylate or diacrylate may function to reduce the viscosity of the composition 
and thus improve the processing characteristics of the composition. 

An ethylene, propylene, butylene or pentylene diacrylate or methacrylate may be used. A butylene glycol 
dimethacrylate is preferred. One suitable material is that sold under the trade designation NK ester BD by Shin 
so Nakamura. 

A neopentyi glycol dimethactylate may be used. One suitable material is that sold under the trade desig- 
nation NK ester NPG by Shin Nakamura. 

Th aliphatic glycol dimethacrylate or diacrylate may be present in amounts of approximately 1 to 10% by 
weight, preferably 2.5 to 5% by weight based on the total weight of the casting composition. 

In a further aspect of th present invention there is provided a polymeric article formed from a cross linkable 
casting composition as described above. The polymeric article may be an optical articl . Th ptical article may 
provide characteristics equal to or greater than those achievable with articles made from diethyiene glycol bis- 
(ailyl carbonate) but with a considerably reduced cure time and substantially increased throughput The ptical 
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!2£ characterised ^ havi "9 fed "^d weight and/or thickness reiative to the prior art whilst 

retaining good abrasion resistance and impact resistance. 

f-^SjSSS" ' ndeX ^ ^ in re ^ CfiVe ind8X ran9e ° f ^ ^ roximate, y 151 to 1-57, 

video^cs!^' artiC ' eS PfePared ^ meth0d ° f thfe invenBoninc,ude ^«'enses. ophthalmic lenses and 

no„IE JS" 9 "y* 0 ™!™* be fomied into a citable article by mixing in a convenient vessel the com- 
ponents making up the matenal, and then adding the curing catalyst and/or photo-initiator. The mixed materS 
* then degassed or filtered. As the curing time is substantia.* reduced the casting process may ^ndeS 
on a continuous or semi-continuous basis. unuenawn 

. TJt PreS f " l inVenti0n " 0W be more Mly described reference to the accompanying examples It 
should be understood, however, that the description following is illustrative only and should notbeSentanv 
way as a restnction on the generality of the invention described above. Y 

EXAMPLE 1 

A cross-linkable casting composition having the following components was prepared 

9G (polyethylene glycol dimethacrylate) 45% 

ATM 20 (high index: bisphenol A echoxylated dimethacrylate) 46% 

U4HA (iirethane tetracrylate) 5% 

BD (1,3 butylene glycol dimethacrylate) 4% 

The monomer mix was prepared in a beaker together with 0.2 % V55 as the U V initiator 

a t Jin 038 ? 9 mat !l a ^ aS UMd t0 ^ Space between a pairof «* ass moulds se P a rated by a plastic gasket 
at the,r penphery and held together by a clip. The mould was then passed 4 times under a U. V. lamp TWs 
followed by a 1 hour extended cute at 100°C. 



was 



EXAMPLES 2 -14 

Example 1 was repeated under similar conditions with monomer mixes as designated in Table 1 below 
The results achieved are also given in Table 1 . Satisfactory lenses were achieved in each case. 

COMPARATIVE EXAMPLES 1 5 • 23 

Example 1 was repeated with monomer mixes as designated in Table 1 below 

dJU 'S*"* E T 1P,eS 1 5 10 1 9 illUStrate theronWbutio "°^evariousco mp onentstomecasfingcom P o- 
sition according to the present invention. 

hardr22 ParatiVe EXamP ' e 15 "'** ° mitS 3 tetraCTylic urethane monomer exhibits unacceptably low barcol 
stream 9 ™ 3 *™ EXamPle 1 6 WWGh ° mitS 3 hi9h index monomer exhibte a 'owrefractive index and poor Impact 

for SS iVe f ? amp,eS 17 to 19 aiustrate me ^f»rtance of the polyoxyalkylene glycol ester component 
for Impact strength and abrasion resistance. 

Comparative Examples 20 and 21 illustrate the importance of the concentration of other high index mono- 
mers in maintaining Barcol hardness and abrasion resistance. 

BarcdTaS* ^ *"* * ■ ^ 3 " ^ compound exhibit Poor abrasion and 
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Claims 



t * ab e , A P ° ,ym? " c ^9 ^position characterised in that the composition indudes- 
as Component (A), a polyoxyalkylene glycol diacrylate or dimethacrylate- 

as Component (B). a monomer having a recurring unit derived from at least one radical oolvmoricohi. w 
pheno. monomer capab.e of forming a homopotymer having a refrac«vetdex : «JSS^2i 

- urethane ~ havin9 2 10 6 te ^ 9roups sel ™ 

2 - reSSS 

« 3. A casting compositon according to claim 1 or2. in which Component (A) is derived from ethylene glycol. 

4 " iSSi ZT Smn aCCOrd ' n9 ,0 1 " 2 ' WhiCh COmP ° nent W has from 6 •» * oxide 

20 & iSEjST^ aCCOrd ' n9 10 ^ 1 ' 2 ° r 3 ' in ^ COmP ° nent < A > is a a.yco. 

6 ' £S 9 ^^^ preceding c,aimi in whicb ^P 0 " 6 "' (A > * rther a 

9 ' a^S^^ 



35 



40 




K 1 . <.* R 3 or 4 

I / \ I II j 



CZ^"fC~^" 0 " (CT2 T 0, n- e - 6=CH - 
5 ** C * i 2 



wherein ,Ri is methyl, ethyl or hydrogen;* is hydrogen,methyl or e thyl;R3is hydrogen methylorhvdroxvl- 

10. Acasting composition according to claim 9, in which Component (B) is bisphenol A ethoxytated dimethac- 
so 11. A casting composition according to daim 9. in which Component (B) is halogenated. 
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15 



20 



25 



14. A casting composition according to any preceding claim, in which Component (C) is selected from urethane 
monomers whose molecular weight divided by the functionality or number of groups lies in the range 1 00 - 

15. A casting composition according to daim 13. wherein Component (C) may function in addition as at least 
part of the secondary high index monomer. — 

16. A casting composition according to any one of claims 1 to 13. in which Component (C) is a tetracrylic 
urethane monomer selected from compounds having a general formula represented by: 

R 1 R R 2 R. 3 R 2 R r1 

\ I III \ / 

c = c- c- o- c- c- c- o- c- c = c. 



„ l: ■ H I 2 1 1 2 

R O R O R 

I 

c=o 

I 

NH 
I 

X 



NH 



c=o 



R 1 R R 2 O R 2 R R 1 

\ I I I I I / 

30 "C = C- C- 0- C- C- C- 0- C- C = C 

y ii i 2 i 3 \ 2 h \ i 

R O R R R O R 

wherein R, R 1 , R* and R3 which may be the same or different are selected from hydrogen, alkyl of 1 to 6 
35 carbon atoms ora substituted alkyl of 1 to 6 carbon atoms; and X is an organic residue having 1 to20carbon 
atoms, preferably an aliphatic, alicyclic or aromatic residue, more preferably a Ct-C^ alkyl. alkoxy. 
alkylamino, alkyl carbonyl. alkoxy carbonyl. alkylamido. alkoxy amide group, an organic diisocyanate ana- 
members of this group substituted with one or more halogen, hydroxyl, nitro, amino, alkyl or alkoxy groups. 

40 17. A casting composition according to any preceding claim, in which Component (C) is present in an amount 
of from approximately 2.5 to approximately 20% by weight, based on the total weight of the casting compo- 
sition. 



45 



18. A casting composition according to any preceding claim, further comprising a poly-functional unsaturated 
cross-linking agent, in an amount of from approximately 5 to 20% by weight, based on the total weight of 
the casting composition. 

19. A casting composition according to any preceding claim, further comprising a cross-linking initiator selected 
from heat initiators, ultraviolet initiators and combinations of heat and ultraviolet initiators. 

20. A casting composition according to any preceding claim, further comprising from 1 to 10% by weight of an 
aliphatic glycol dimethacryiate or diacryiate. 

21. A polym ric optical articl formed from a casting composition as claimed in any one of claims 1 to 21 and 
55 having a refractive ind x in the mid refractive range of from approximately 1.51 to 1.57. 
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@ Casting composition. 

© A cross-linkable polymeric casting compo- 
sition including 

A) a polyoxy alkyiene glycol diacrylate or 
dimethacrylate ; 

B) a monomer having a recurring unit derived 
from at least one radical-polymerisable bis- 
phenol monomer capable of forming a 
homopolymer having a refractive index of more 
than 1.55; and 

C) a urethane monomer having 2 to 6 terminal 
groups selected from a group comprising 
acrylic and methacrylic groups. 
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